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TERMS RELATED TO RAIL SHIPPING 

General freight rail service:  A railroad freight service that handles a number of shippers and
commodities.  Railcars carrying spent nuclear fuel or high-level radioactive waste could switch in
railyards or on sidings to a number of trains as they traveled from commercial and DOE sites to
Nevada. 

Dedicated freight rail service:  A railroad freight service that provides exclusive service to a
shipper and often involves transportation of a single commodity.  Use of a separate train with its own
crew carrying spent nuclear fuel or high-level radioactive waste would avoid switching railcars
between trains. 

Buffer cars:  Railcars placed in front and in back of those carrying spent nuclear fuel or high-level
radioactive waste to provide additional distance from possibly occupied railcars.  Federal regulations
(49 CFR 174.85) require the separation of a railcar carrying spent nuclear fuel or high-level
radioactive waste from a locomotive, occupied caboose, or carload of undeveloped film by at least
one buffer car.  These could be DOE railcars or, in the case of general freight service, commercial
railcars. 

Escort cars:  Railcars in which escort personnel (for example, security personnel) would reside on
trains carrying spent nuclear fuel or high-level radioactive waste. 

2.1.3.3  Nevada Transportation

Nevada transportation is part of national transportation, but the EIS discusses it separately to highlight
aspects of interest to Nevada.  Depending on how a shipment was transported, DOE could use one of
three options or modes of transportation in Nevada to reach the Yucca Mountain site:  legal-weight trucks,
rail, or heavy-haul trucks.  Legal-weight truck shipments arriving in Nevada would travel directly to the
Yucca Mountain site.  Potential routes for legal-weight truck shipments in Nevada would comply with
U.S. Department of Transportation regulations (49 CFR 397.101) for selecting “preferred routes” and
“delivery routes” for motor carrier shipments of highway route-controlled quantities of radioactive
materials.  The State of Nevada could designate alternative routes as specified in 49 CFR 397.103.  Two
interstate highways cross Nevada—I-80 in the north and I-15 in the south.  I-15, the closest interstate
highway to the proposed repository, travels through Salt Lake City, Utah, to southern California, passing
through Las Vegas.  Figure 2-24 shows the existing highway infrastructure in southern Nevada.  The EIS
analysis assumed that the proposed beltway around the urban core of Las Vegas (the Las Vegas Beltway)
would be operational before 2010 and would be part of the Interstate Highway System.

Shipments arriving in Nevada by rail would travel to the repository site by rail or heavy-haul truck
(legal-weight trucks could not be used due to the size and weight of the rail shipping casks).  Existing rail
lines in the State include two northern routes and one southern route; the Union Pacific Railroad owns
both the northern and the southern routes.  The northern routes pass through or near the cities of Elko,
Carlin, Battle Mountain, and Reno.  The southern route runs through Salt Lake City, Utah, to Barstow,
California, passing through Caliente, Las Vegas, and Jean, Nevada.  Figure 2-25 shows the Nevada rail
infrastructure.  Rail access is not currently available to the Yucca Mountain site, so DOE would have to
build a branch rail line from an existing mainline railroad to the site or transfer rail casks to heavy-haul
trucks at an intermodal transfer station for transport to the repository.  In addition, some highways that
DOE would use for heavy-haul trucks would need to be upgraded.

To indicate distinctions between available transportation options or modes in Nevada and to define the
range of potential impacts associated with transportation in the State, this EIS analyzes three
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Figure 2-24.  Potential Nevada routes for legal-weight truck shipments of spent nuclear fuel and high-level
	 radioactive waste to Yucca Mountain.

Potential routes for truck shipments in Nevada comply with 
U.S. Department of Transportation regulations (49 CFR 
397.101) for selecting “preferred routes” and “delivery routes” 
for motor carrier shipments of Highway Route-Controlled 
Quantities of Radioactive Materials.  The State of Nevada 
could designate alternative and additional preferred routes as 
specified in 49 CFR 397.103, that could include routes other 
than ones through the Las Vegas metropolitan area.
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Figure 2-25.  Existing Nevada rail lines.
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Source:  Modified from DIRS 104853-YMP (1998, all).
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transportation scenarios:  the first, associated with the national mostly legal-weight truck scenario, is a
Nevada legal-weight truck scenario; the second and third, both associated with the national mostly rail
scenario, are rail transport directly to the Yucca Mountain site, and an intermodal transfer from railcar to
heavy-haul truck for travel to the site.  Table 2-4 summarizes the Nevada transportation scenarios.

Table 2-4.  Nevada transportation shipping scenarios (percentage based on number of shipments).a

Material Mostly legal-weight truck Mostly rail Mostly heavy-haul truckb 

Commercial SNF 100% by legal-weight truck About 90% by rail;  
about 10% by legal-weight truck 

About 90% by heavy-haul truck;  
about 10% by legal-weight truck 

HLW 100% by legal-weight truck 100% by rail 100% by heavy-haul truck 
DOE SNF Mostly by legal-weight truck; 

includes about 300 naval SNF 
shipments by rail and heavy-haul 
truck 

100% by rail 100% by heavy-haul truck 

 a. SNF = spent nuclear fuel; HLW = high-level radioactive waste.
b. Rail shipment to intermodal transfer station, and heavy-haul truck shipment from intermodal transfer station to the

repository.

The following sections describe the Nevada transportation scenarios and the implementing alternatives
DOE is considering for a new branch rail line or a new intermodal transfer station and associated highway
route for heavy-haul trucks.

2.1.3.3.1  Nevada Legal-Weight Truck Scenario

Under this scenario, DOE would use legal-weight trucks in Nevada to transport spent nuclear fuel and
high-level radioactive waste to the repository.  Naval spent nuclear fuel would be transported to Nevada
by rail.  In Nevada, DOE would use heavy-haul trucks to transport these 300 shipments.  DOE would
establish an intermodal transfer capability and an associated heavy-haul shipment capability (see
Section 2.1.3.3.3).

Legal-weight truck shipments would use existing routes that satisfy regulations of the U.S. Department
of Transportation for the shipment of highway route-controlled quantities of radioactive materials
(49 CFR 397.101).  Legal-weight trucks would enter Nevada on I-15 from the north or south, bypass the
Las Vegas area on the proposed beltway, and travel north on U.S. 95 to the Nevada Test Site and then to
the Yucca Mountain site (Figure 2-24).

2.1.3.3.2  Nevada Rail Scenario

Under this scenario, DOE would construct and operate a branch rail line in Nevada.  Based on previous
studies (described in Section 2.3.3.1), DOE has narrowed its consideration for a new branch rail line to
five potential rail corridors—Caliente, Carlin, Caliente-Chalk Mountain, Jean, and Valley Modified.
These rail corridors are shown on Figure 2-26 and are described in the following paragraphs.  DOE has
analyzed a 0.4-kilometer (0.25-mile)-wide corridor for each alternative.  As shown in Figure 2-26, there
are possible corridor variations, which are described further in Appendix J.

• Caliente Rail Corridor Implementing Alternative.  The Caliente corridor originates at an existing
siding to the Union Pacific mainline railroad near Caliente, Nevada (Figure 2-26).  Depending on the
variations that DOE could use, the corridor is between 512 kilometers (318 miles) and 553 kilometers
(331 miles) long from the Union Pacific line connection to the Yucca Mountain site.

• Carlin Rail Corridor Implementing Alternative.  The Carlin corridor originates at the Union Pacific
main line railroad near Beowawe in north-central Nevada (Figure 2-26).  The Carlin and Caliente
corridors converge near the northwest boundary of the Nellis Air Force Range (also known as the
Nevada Test and Training Range).  Past this point, they are identical.  Depending on the variations
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Figure 2-26.  Potential Nevada rail routes to Yucca Mountain.
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that DOE could use, the corridor has two major options—Big Smoky Valley and Monitor Valley.  The
Big Smoky Valley Option is between 513 kilometers (319 miles) and 529 kilometers (329 miles) long
from the tie-in point with the Union Pacific line to the Yucca Mountain site.  Depending on the
variation used, the Monitor Valley Option is between 525 kilometers (326 miles) and 544 kilometers
(338 miles) long.

• Caliente-Chalk Mountain Rail Corridor Implementing Alternative.  The Caliente-Chalk Mountain
corridor is identical to the Caliente corridor until it approaches the northern boundary of the Nellis
Air Force Range.  At that point the Caliente-Chalk Mountain corridor turns south through the Nellis
Air Force Range and the Nevada Test Site to the Yucca Mountain site (Figure 2-26).  Depending on
the variations that DOE could use, the corridor is between 344 kilometers (214 miles) and 382
kilometers (242 miles) long from the tie-in point at the Union Pacific line to the Yucca Mountain site.

• Jean Rail Corridor Implementing Alternative.  The Jean corridor originates at the existing Union
Pacific mainline railroad near Jean, Nevada (Figure 2-26).  The corridor has two major alignment
options–Wilson Pass and Stateline Pass.  The Wilson Pass Option is between 181 kilometers (112
miles) and 186 kilometers (116 miles) long from the tie-in point at the Union Pacific line to the Yucca
Mountain site.  The Stateline Pass Option is between 198 kilometers (123 miles) and 204 kilometers
(127 miles) long.

• Valley Modified Rail Corridor Implementing Alternative.  The Valley Modified corridor originates
at an existing rail siding off the Union Pacific mainline railroad northeast of Las Vegas.  Depending
on the variation that DOE could use, the corridor is between 157 kilometers (98 miles) and 163
kilometers (101 miles) long from the tie-in point with the Union Pacific line to the Yucca Mountain
site.

2.1.3.3.2.1  Rail Line Construction.  The selected rail line would be designed and built in
compliance with Federal Railroad Administration safety standards.  In addition, a service road along the
rail line would be built and maintained.  Rail line construction along any of the corridors would take
between 3 and 4 years.  Construction would start after the selection of a route, completion of engineering
and environmental studies related to alignment within the related corridor, completion of the rail line
design, and land acquisition.

Construction activities would include the development of construction support areas; construction of
access roads to the rail line construction initiation points and to major structures to be built, such as
bridges; and movement of equipment to the construction initiation points.  The number and location of
construction initiation points would be based on such variables as the route selected, the length of the
line, the construction schedule, the number of contractors used for construction, the number of structures
to be built, and the locations of existing access roads adjacent to the rail line.

The construction of a rail line would require the clearing and excavation of previously undisturbed lands
in the corridor and the establishment of borrow and spoils areas outside the corridor.  To establish a
stable platform for the rail track, construction crews would excavate some areas and fill (add more soil to)
others, as determined by terrain features.  To the extent possible, material excavated from one area would
be used in areas that required fill material.  However, if the distance to an area requiring fill material was
excessive, the excavated material would be disposed of in adjacent low areas, and a borrow area would
be established adjacent to the area requiring fill material.  Access roads to spoils and borrow areas would
be built during the track platform construction work.

Typical heavy-duty construction equipment (front-end loaders, power shovels, and other diesel-powered
support equipment) would be used for clearing and excavation work.  Trucks would spray water along
graded areas for dust control and soil compaction.  The fill material used along the rail line to establish a
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stable platform for the track would be compacted to meet design requirements.  Water could be shipped
from other locations or obtained from wells drilled along the route.

Railroad track construction would consist of the placement of railbed material, ties, rail, and ballast
(support and stabilizing materials for the rail ties) over the completed railbed platform.  Other activities
would include the following:

• Installation of at-grade crossings (which would require rerouting existing utility lines in some areas)

• Installation of fences along the rail line, if requested by other agencies (for example, the Bureau of
Land Management or the Fish and Wildlife Service)

• Installation of the train control system (monitoring equipment, signals, communications equipment)

• Final grading of slopes, installation of rock-fall protection devices, replacement of topsoil,
revegetation and installation of other permanent erosion control systems, and completion of the
adjacent maintenance road

2.1.3.3.2.2  Rail Line Operations.  Branch rail line operations from the junction with the main line to
the proposed repository at Yucca Mountain would meet Federal Railroad Administration standards for
maintenance, operations, and safety.  Current plans for the branch rail line anticipate a train with two
3,000-horsepower, diesel-electric locomotives; from one to five railcars containing spent nuclear fuel and
high-level radioactive waste; buffer cars; and escort cars.  Trains could also haul other freight to and from
the repository site, thereby decreasing the truck traffic on local roads.  The EIS analyses assumed that all
repository construction materials and equipment would be transported to the Yucca Mountain site by
truck.

The operational interface between the Union Pacific and the branch rail line would be determined by
whether the waste was shipped to Nevada by dedicated rail service or by general freight rail service.
With dedicated rail or general freight service to Nevada, the railcars carrying spent nuclear fuel or high-
level radioactive waste could be parked on a side track (off the main rail line) at the connection point
until a train could be assembled to travel to the repository site.  A small secure railyard off the main rail
line would be established for switching operations.  Railcars with spent nuclear fuel or high-level
radioactive waste would have to be moved within 48 hours in accordance with U.S. Department of
Transportation regulations (49 CFR 174.14).

This EIS assumes there would be about four trains per week for shipments of spent nuclear fuel and high-
level radioactive waste to the repository.  In addition, the rail line would enable the transport of other
material to the repository, including empty disposal containers, bulk concrete materials, steel, large
equipment, and general building materials.  The EIS assumes one train per week for this other material
for a total of about five trains per week to the repository from about 2010 to 2033.

2.1.3.3.3  Nevada Heavy-Haul Truck Scenario

Under this scenario, rail shipments to Nevada would go to an intermodal transfer station where shipping
casks would transfer from railcars to heavy-haul trucks.  The heavy-haul trucks would travel on existing
roads to the repository, once the roads were appropriately upgraded.  The following sections describe the
implementing alternatives (the intermodal transfer station locations and associated highway routes for
heavy-haul trucks) that the EIS analyzes.

2.1.3.3.3.1  Intermodal Transfer Stations.  To enable intermodal transfers and heavy-haul
shipments to the repository, an intermodal transfer station would be built and operated in Nevada.  DOE




